In vitro LH release from the hypothalamus-pars tuberalis; effects of gonadotropin-releasing hormone (GnRH), beta-endorphin and biogenic amines.
Immunoreactive and bioactive luteinizing hormone (LH) has been shown to be widely distributed in the rodent central nervous system (CNS), particularly in the hypothalamus. Subcellular localization of this LH in fractions rich in synaptosomes and in vitro release by potassium-induced depolarization suggests that this peptide may act in trans-synaptic neuromodulatory roles. Furthermore, a variety of experiments have proved that this brain-based LH is not of pituitary origin. In the in vitro studies reported here characterization of brain-based LH release, in response to gonadotropin-releasing hormone (GnRH), beta-endorphin, and biogenic amines, was examined. Adult male rats were sacrificed by decapitation, hypothalami removed, quartered, and incubated in Krebs Ringer's Bicarbonate (KRB). High potassium concentration and GnRH induced release of LH from these hypothalamic explants in short-term culture and serotonin significantly inhibited release of LH from these explants. In contrast, however, beta-endorphin, norepinephrine, dopamine, and acetylcholine, agents known to modulate pituitary LH release, had no effect on the release of LH from hypothalamic tissues in vitro. Furthermore, beta-endorphin did not alter potassium-induced release of LH from the hypothalamus. Whereas there are some similarities between LH release from the pituitary and from the CNS, the differences reported here suggest that hypothalamic LH does not simply serve as a supplemental source for LH in the general circulation but more likely subserves an entirely different role(s) than its pituitary counterpart, presumably acting in a neuromodulatory fashion within the brain.